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(54) SEMICONDUCTOR DEVICE 
(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate the nonuniformity of drive between 
sense amplifiers at the time of overdrive by amplifying a signal read out from 
plural memory cells to plural data lines into first voltage on a corresponding data 
line, and connecting a first wiring connecting commonly a voltage supply node 
and a second wiring supplying second voltage being higher that the first voltage. 
SOLUTION: A first power source line for supplying high side overdriving 
potential VDH is provided at the P side of a sense amplifier SA1 in parallel to a 
P side common source line CSP, and plural switches QDP1 are provided 
between them. A second power source line for supplying low side restoring 
potential VDBH is provided at the N side of the sense amplifier SA1 in parallel to 
a N side common source line CSN, and plural switches QDN1 are provided 
between the N side common source line CSN and the second wiring. The 
potential VDH is supplied with low impedance of a mesh type power source 
wiring through switches QDP1 which are arranged dispersedly, and the amplifies 
SA1 are activated at the same timing. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2000 Japanese Patent Office 



1 / 1 



2001/07/12 13:02 



\ 



tvws 



<i9)H*B#ffrr (jp> (12) £^ 4# !^ 3^ $g (a) tiDmHmmm* 

#^2000 -243085 
(P2000 -243085A) 
(43)&IBB ¥J*124p9£8B(2000.9.8) 



(51)IntCl. 7 
G 1 1 C 11/409 

11/401 
H0 1L 27/108 

21/8242 



F I 

G 1 1 C 11/34 
HO 1L 27/10 



3 5 3E 5B024 
37 IK 5F083 
6 8 1G 



^SEfifcR »*«©»39 OL (£ 25 H) 



(21)fti«#^ 


1-42666 


(71) HliSA 


000005108 








tt5££itB£Sfft?f 


(22)asB 


¥/£l W2B22B (1999. 2. 22) 










(72)&W# 










^S5B^Tfr^ytt-TB280#ifi 
















&m mm 






















(74)ftSA 


100068504 



















(54) [^W^ifo] ¥5S#I£B 



(57) [Sft] 

dpi) $:ir>x7>^«^s AArtfc^geB-r-s-r 

4ttfct-^«yi/atR«ai (VDBHEi) SrfOTLT 

tiOr-i'lWDl t, D 1 bfcT'-^asaj:?);*: 
*. 'yfQDP 1 *»*WlcE«-r*ciT. 
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*W3ft*«*S#*^ai»E7*-*liLk-?je 1 WEfc 

iwiB**©-fc >7s y yfvwBkm&j — k *&m\z&m. 

■T<5JBliBISi, 

itifEfg 1 SH^©— 1 «JE£{tU&-T5;t«>© 

*nE«*©*>:*:7>:7K»oTKtt5n, fflEftl* 
£E±0fe±*&»2«E*»#*&aft*«2EI*£:, 
S&fBSii 1 Elft £ ftftES 2 G«l©m (eft-* LTigtt 6 hfc 

[flt$gi2] |»*ailc«i,JT, iWEJB2EI*tt*v-> 

[flt$gi3] WjfcJHlKUSWf, ME*R©-fe>x7> 
^■SSttYbt-aa^fc. «HE»2X-fy^*Bf^«!|IBl» 

tr 

MfE«^©-y-y^ tij7H ©-e-n^nw:. 

» i ^ifiifcMft-rsis^©^- H«ijB2*iftiK:aEaE-r 

5«»©^— ^©^kisiw- <=> ntz&WiV) * ^ u -tji/ 

t, 

Bt(fBa»©7 J -^^©^-^nic>c*js;LTKtte.n, 35 
^-g-^tifcss 1 «m^©m 1 m 1 s F e T*f&.tf as 2 

i!0^2MI S FET*fS-^n-^*nt-&tJitfc©-fe> 
X7>^i. 

TOEJBi^iRjfcaiaEbTKwen, ttrE«*©-te>x:7 

>y©^lMI S F ET»OV-XI:iB^Sn4S 1 * 
l»EJBl*lSllc3ai«EUT»»Sn, tflEtt»©-fc>X7' 

wrESBi^iaifcaiftLTiftwen. I2ffii!ii«$n 

sm2miHBB^t. 

ft 3 3 

BfltB«^©-fe >X T >7\ZM bT^fS©»©BUfB"fe >7. 

T>7 p rit;^tj-e.n, i»E»i*ay-xiiiffirEJB 

1 «SG« t ©ffl fcKtt 6 tlfci«fc©m 1 X-f y ? 1 . 
flftE*»©-fe >X T >7 r fC»bTBf€©»©WE-fe >X 
7>y^l:^6n, l»EJB2*ay-x*tWE* 

2 *HE* t©m Cagtt 6 ftfctt*©* 

MESS 1 *av— X*tirEJB 3««E*©fB»:»W6 
nfcSfS3X-1* y^tftfl*.. 

MESg 3 StetefljfBSI 1 m-ttiMfBrn 2 ^©P^Kfe 

ME^ ; Eu-fc^6tt*tb$nfcfli^n^«-r*«rE5* 



-**LhT?, iNEft2tttt£fcl;tttE£3«ttKJlHH£ 

*nfc*«*»*-r*mE7 f -iJ'»ttt*ia-r»'&K:* 
^t. MEiifto7-H*o- 33j*a«*nfca. me 
a*©jBia^»2^-r y^mattiBtafn. ws© 

«BIHI©«ii«K:jWE««c©JB 1 X-f y^#*it*« 
S <t £ h fcWEJB 3 X-f 5/ ^A«*att* 4: H t £ 

[W*5H6] W*3«5K:*t>T. ME*R©jS 1 X-f y 
^©■*ft*HttJS 1 ^«Jg©m 3MISFETTSI5. 

mmm&vm 2x-f7 ^©-tn-enajB 2 mnM<D$% 4 

MISFETTfetJ, t&IESilSJISJ&ttPJgTfctK ffl 
fEJg 2 **#«N»T?* 9 . 

HtrlB^imffittfllBm3mfi:J;Ot)ii5<. fflfE|g3«& 

ttWEM 2 £ Dwnnt zmwoiTz^mifcrn 

B. 

t5taitft©-y-y * t 'J T U-f tt, 

ffiBttft©?-!**, WE**©'?*-^!*. KtfffiEttl 

i2 t?g 2 (DtU.*&~d 4ftM<Dm 1 
MESH ©2Zfc»oTt9:W:&tt. mffB«!&©-fe>X7> 
tlEMl &l*Sg2ftjiV— X*fU H&fEfgi;&tfSg2 
ttffiE*. R^E*«C©»i;fttf*2>W y^**E« 
Sn*JB2*«t. 

WE^2©j2t»oTKtte.nBSIB1t»© , 7- K*©* 

n-g r tit*fjtSLT^:tte.n-5ifiSSc©'7- ksukkhsisx 
«fflfE»!&©>7- H«©'tn*nt±Ji©ll«:©7— F 
ttEtt£&tt?Sfc»©«ft©ttttffi#*EB3tt«£ 3 

fflfBfg 1 fg^©ftifE— t3©fttfflIES2 2a:^3ffi«lC 

ffis $ tt a sg 4 mm t & wr -2. z. t * i -r a * *fr 

WE*2©^fc3gaELTttW6*l. *©SE.«T?MESI 
©^4«i!iE^i:, 

mriB^2©^fB](rMffiLT^tte.n> -t©2Kja-rittE» 
2«asEitij:«ffidn, mE%2«ffi^iKi»dna«ft 
©SB5fl«E*t*{i>l.*::iS1**frs¥i»flES? 

So 

[W*3S9] Bl*JS8fc*^T. mrfB»IM«$:©?g4& 
tf»5«»E«tt. HJE1t^:©-b>X7'>7 p lc*fbTfifr 
^©|Sc©mrtB-fe>X7>7 p (c 1 *©SiJ^T^^^na^ 

[»*3B10] 89*314 »C*lr»T. IJE«»C©^tU-fe 

;u©-e-n-?ntt, hi©m i s fet^ hb©+wi-> 
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meiib ft©*:/* ^ u 7 u-r o-tn-ttitt, 

m i *isiK:3BiSE-ra«*o9- f»£» 2 ^fitcjgsir 

t. 

m^^ntcm 1 ag«^©ft imisfe T*f&o;ft 2 
sum©* 2misfe ^-^n-^nfc-g-trigaco-fe > 

HiJfBft 1 ^(6] KSEftb TlStt&ft, fflE*gSfc©-te>X7 

>^2MI S FET;ltf©V — XK:IS'&£ft'5ft2# 

fWEftljfrfaKffiaEUTRtt&ft, ft 1 ft 

<5ft l«!!IEi8§i<h. 

mmmijjfo\zn&VTmir*>ti. ft 2 ft 

S^2«iHSH^,i: > 

ft 3 ttttfttfttt * n « ft 3 mm&m t , 

ft, fftEftl#»V— X*£mE»l«SEI«£ ©IHJK: 
I£tt<Sftfc1*gfc©ft lX-fyft, 

M 6 ft fcMft ©ft 2 * -f y ^ i 

ffiSS 1 #a V — * » £ MEft 3 «2KE*©Hfl fc Rtt 6 

tlfc^3X-f y^t, 

MEft 2 #« 1/ — X « £ ttEft 4 ««E*© DQ K K S 

nfc*4^ y^tsflM., 

MfBft 3 ft 4 ttfflttjffiEft 1 m& i MfBft 2 

fiflie*^ 'J -fe^^SE^-ttlSftsm-^tt^JS-rsWE^ 
-**LtT?. ffirEft3tttt£fcfcmEft4«&l~*tMBS 

[fflttttgi 2] ift&Ri ii:*ht, 
MIBffi^cD-y-^^^ 'J 7 K »4. 
tttEtt*07-K«. fflE*»©x-*». RtfiWEft 

52 i ft 2 ©iS fcftr? 4 A B ©ft 1 <h , 
f»Eftl©jnfztBoT»W6ft. WIB«S:©ir>^7> 
^. MEfti&tf»2#av-x*, JWEftiRt;ft2 
liEES, XlXmE«*©« 1 Rtfft 2 X-f y ^*«EB 

*ftaft2*«i, 

MEft2©i2K»c>T!3:ttSftliilE}fi£!c© l 7- l«»©-t 

ft-tftfc^LTRJtsftaaftoeibiHiBixttiwrEtt 



&©"7- FHW-tft-fft^Ji©**©?- Ktt£ftK 

Tsfctt©**©*««#E«*ft*ft3**fc. 

iiftEft 1 «*©*IE— "3©A £t»E* 2 &l>*ft 3 «MK 
«k-3TH*ft*»ttfck:«W-&ft. frJEft 3 Stfft 4 X 
'f y^3WE«*ft*ft4**4:**r*C4:S4*«fr 

[M^qfi 3] »*3Si 2C8HT, WE/t'JtJH: 
E**ftfc««S«»Ex-^»CI«*Hjr*^fc*^ 
T. ME**©?-H*©— o#MRSftfc«, flftEtt 

lfc©fti;&tfft2X^y3 1 ;a*Sffl#^<b£ft. Bf3t©J« 

M©<sii8iizffiE«cic©ft i stfft 2 x-f y ^mmm. 

[i**3ii4] m*mi MiB?«&©ftix 
'fyfotn-eniiiiifi®S3M i sfett* 

0. l»E«*©ft2^-f y5=-©-tft*fttt»2*«»© 
!4MISFETT*t), «IE»3X'f y^ttMEftl 

#ifO^5MISFETT*0. WEft 4 X-f y 344 

WEft 2 mm.M<D& 6misfe tx-$> o , NEft 1 m 

]MrEftl«ttt4lWfE»3«'ttJ:0*>ifiS<, iWf3ft3«'£&: 
l4mFEft4m<£«fcr) ! &itS<, ]WEft4«tt»IM[Eft2« 

ffiEft3&tfft4««EMfc]:. MfEft 1 Stfft 2 ttiKE 
• fcatWKlttEftl^lSlfcSiftLTKtt&ft. 

ff}Eft3X-l'y3H4. t<lE^^:©-tr>X7>7 p tc*fLT 
Bf3fe©ft©WE-fc>^7 , >7 r *KMW'6ft*J:"5lc1i* 

© m&m 3 x -r y \z »m a n , 

ME*4X-fyftt. MfB«&©-fe>X7>ytC*fLT 
Hf3e©*©WE-fc>^7>^ r fffcK»6ft« ±"5t=*» 
©¥t£ft 4 X -f y fc$MH ft « H t t-r -5 

mEttHco^-Hi*, WEtt*©5*-^*, Kzimtm 

ftwy^EU-feJ^EBSft. — OOAS^-T-Bftl© 

t» 2 ©ia^J*-04 ^^©ft 1 ffl^ir. 
MEftloaifcJ&oTRttSft. tfrEffiSc©-b>xy> 
^. WB»lRtfJB2ftIV-m HffEftl. ft 2. 

ft 3, stfft4®inga^, mE*»©»ixrxft2^-r 

y^. RtfffiEft3&tfft4*'fy3 : -*«E«£ftS»2 

jWE*2 ©afc»t>T«W 6ftj»B«»©7- h*«S©-e 
ft*ftK»*L.TK»6ft*«*©Bi&lHlKXttWEa[ 
&©>7- H«l©-tft-€ f ftft±JB©1j|»©'7- FitM 
■3--6&*&©tt»©»a!«3»«E«*ft«ft 3 «*t 

[flr^i 7] nt&Ki eci^T. wE^tu-fejuc 

E**ftfc*«*mE7 f -^*K:tt*Wr«-&lc*^ 



ra©«aafcMEM*©SB i &tfjg2 x-r y ^tt#i»ia 

£ a *l* £ £ "b K: i»E» 3 & » 4 * -f y 3=-*«*attIB 
-f 7f Otn^lil 1 iff 3 M I SFETT-& 

o» «je«r©*2;w 7f©^n»i2Sf§o 

I4MI SFETT'fet), ME1ti&©iii&Sg 3 7.-1" 
0-€-*i-eni4WEJBl*«»©*5M'I S F ETT'fe 

ifWfeMISFETT'Jbt), ffiEftl**JBl*P 

i»Em«^MBiS3«tt.k»J%>iSK, ft(EIS3«& 

*!««»©*>;* 7 >:7©*«flH»©/W u^;ncHa 

fc»fc*tJ6n. ME«R©*>*7>:/©3-5iJrJg© 
»K>HfrfB-fe>xT>ystc^tj-e»nfctt»:©^iM i s 

FETt. 

fefectstten. fiE1«$:©-fe>;*:r>:/©3%j5r5£© 
»©WE*>;*7>:/*K:R»*&ftfcttSfc©jR2M I S 
FETt, 

mm&$k<Dm 1 2 m i sFET«Riu»«»ta 

n-5ii:fctr, ^13itfI2MISFET©y-h(« 

«S2MI SFETtt, S(rfB«Si:C3-fe>X7>^(C»o 
T— Jjfa\zmtE-?2>Umm-kT*m 1 M I S FETtl2 
MI S FETi^SftSSB^n. 

[■WBH2 1] «$:©-♦*-:/* t'J 7 l/-f ^tr^UT" 
lffiEtt*©-*:/*^ u 7 v<i otn^entt. 

*IS^$tl&jBl»«»0*lM I SFET*tW^2 
5g*©fg2MI S FETtt£^ft-£tXt;:^tm&©-fe> 



2000-243085 
>^1MI SFET*t»y-XtZig-&an^^l* 

Siy-XiSSt, 

ME*13&l6jK2!«ELTI8ttSn. SflEffi^CO-fe>7.7 
>/©l2MI S FET*f©y-;U;:*S-&£n-5Sg2& 

WEJBl*lfllK:aiffiLTK^6n. ^lifiW^n 

ittEJBi*isiK:aiftLTKW6n. i2W«K^n 

*JS2m»E*i, 

WE**©-fc>^7'>yc»LTBf3e©*OlWE-fe>X 

7>yrti:sitf.n, *&E*i#av-;*i»a:t&E* 

AttE)f5 2*tt&©ttft©tt3M I SFETi, 
ifflE**©-fe >X 7 >:/fc**LTJ5f £©*©1»E-fe >X 

T^rtfcRitsn, «iE»2*ay-^iiititrE» 

WfB^2^«^©«^©^4M I SFETi. 

ittE»i*iflii=aiaEbTK»6nmE«a:©*3aac» 

4MI SFET©y-hK*afcSt«SnfcJBlB»IW 

H»#J«2 2] »*3S2 1 »c*V»T, 
SfrEtt^©-fe>XT>^ > ©HSE^lM I SFETjtfll 

mejs 1 Jjfa\zm&-r2>m 1 te«*fc»-3TE«an, 

ME«»©-fe>XT>7 p ©mrEm2M I SFETWH 

t»EJisi*isifc»Effi-r*»2<Eai»Kia-3TE«aft, 

WB«RC*3»tf*4MISFETtt, MESS 1 Xtf 

& 2 ©MK«»*6n*tt"bfcittEJ8i*i«i»cji 
aE-r**3fi««ifc:»oTE«an*i:t*i*«fr* 

[S*12 3] »*«2 2l:tl>T, fflEKft©3(3& 
WB4MISFETIi, ffifift 3 (E3BII±T? 1 

S K ES $ ft « H £ * iftgS: £ f -5 
[fflf$9i2 4] 8**312 1 fc$3lr»T\ Mtm®iW7* 

i»E«R© "7-1*111, lWEIMfc©^-*!*. &tfMfB« 

j2<i:m 2 ©j2£Jto 4^©ffl 1 

i»E»i©iafc»oT«»te>n. iMiE*»©-fc>x7> 
:A «rEJBiarx*2*av-xi». iWE*ia^»2 
*ffiEte. azx«rE*»©*3Rt;MS4Mi sfet*« 

WEJB2©fflfc»oT»»t6nttE*»c© , !7-K»©-?- 
ft^ftdttJS LTtStt 6*l««ft©BHllBlBXttflftEffi 

«c©»7- H*©-?-n^ r n*±ji©«i»©7- K*£&ift 

T*fc»©**©S5««A«E«an<5*3fiR*t. 
f»EJ8l««©lttE— "3©ftt«iEJB2&tfJB3flH«K 
«fcoTH£ft*«tffcfc»iW-&ft, fflJE»lRtfJS2# 

a y -x a ©— i« k &m £ n* ^ u ^ * - s> mBtfsn 
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e. 

E£ 1 2«fefCl«if6^n. 

vmm«mz\miBa i e&&flftE£ 2 «ttiomo« 
je «k o t>**tt«£E*»9UDatis«iai3&t*a n 

[W*3S2 6] w*jh2 hc*i»t. meim*©-*:/* 
tU7H ©-t-tt-entt, 
te 3 nmmife * n* is 3 sanaaa £ . 

MCA i #av-;*«i©— sh£H&e» 3 ««i*£©mc 

7— * • h* l/-f >«»Ji«»tt*n&JII 5 M i s F ET 

V-X • PH >«»#i*ttSft&*6M I S FETt 

lttlBJB3«ttatf»4*tttt, ffiE£l«tt£i!IIEaS2 

mffi<!:©|HJK:&0, 9JSBSlSffitS9ffi^2«'tS©P3© 
SJiteiWfBJg 3 «&£it&fBSS 4«ttOM©«£EJ:0t>* 
*<. 

mrta * * u s * nfcffl^ htara-r * me^ 

«. «rE**©»3Rtf»4M I S FETA«*»ttlBi 

3?£©*em©e&«£ii(rEttft©ft3&tfm4M 

i s f et mmmt s n^tiih\zm^ 5 isi.um 6 

MI S F E T 1 4 i i t 

^4M I SFET*»31ttjgi-r««-&C itdfBSil 1 
BlblMfiP8l;:ttttE£ 1 *ttiJB 2 «&©Hfl©m/£<k 0 

So 

m f s * © # je m je £ ^ -r *> & © # je m ss * m i z 

l»EMS©!B3fttfJB4MI SFETSiMIitS 
*^tc. ttE£ 1 R»MfP«l:»:tK>E«fiE«£30tEP&l$ 

[M#*3 0] M*«2 1 fc;felr»T, «IEtt*©-y-y> 

iWESBi*isjcji«LT»tt6n. jB3«fij^«i&*n 

JWE*l*iRjk:MffibT»W6n. S5 4«ffi*HJW&*n 



•&£4fMKKtt&. 

WElMlto-fe 7 >7fc» LTW£©*©1»E-fe >x 
7>^crtKK»6tl, WE»l*fflV— X»t«iE» 
3««E«4:©mK:v— X • H U-f tlfc 
WEg2tffOt»0«5M I S FETi, 
MEttR©-fe >X 7 >7\ztt UTBr !£©Uc©«lE-fe >X 
7>^iC«W6ft. WEJB2*av— X*ilWEJB 

4mi!igH^t©w(cy-x • HU'f>«(S3&«tt«snfc 

Mg^ 2 Sff0«SO« 6MI SFETt SMirffl 
A. 

MrEJ8 3mffiStf»4«{fctt. WESfl 1 tfiiiE^2 
n&t(Dffl\z$>9, ffiE£lttffi£jHrEft2«tt©M© 
«ff»4HtrE*3«ffiilWrE»4«tt©nB©«EEJ:0 t>* 

«tifB1«i5:©^-^^±T*fj£:-r-5^ ; E'J-lr;ix-*^^*-m 
*ttfc«#tt. 1NE3 3«tt£fctti!{nEftH«tt£JfK 

[1*83 1] M$qf3 0 icfcHT. tWE^^U-fe^** 

6»je-r*WE7 f -^iifc«*asnfc«****-r* 
»^K*ir»T. we**©?-k*©— o*»a*?sn;fc 

«, jWE*«fc©*3RtfJ(l4MI SFET*««I«it 

an, Bf3t©»w©«a«Kfl(irE«ft©iB3atfjB4M 

I SFETJ4#*at*n4t4:"bKfKfEtt»©Ji55& 

tfSf£6MI S FETSr^a«ffifr?>Ci:^!|tgS;«i:-r-2) 

[«*^3 2] 1**8 3 Ofcfclrvf, 1fflEttR©JII3& 
tf»4MI SFET*»ltt*tt5«^lC. 1WEJB1 
■nffiff«RI=«MEtBl«ffi^)B2«tt©n©«£EJ:0 

Bo 

[gf*^3 3] »*fli3otr*5«r.T. mm^mwmm 
j»i"r*fc«>©#ffi*BEft»j«r*fc«>©#ffi0asKfc 

BJE8UB:©S§3;&tfSS4M I S F ET**»a«tSifr-B 
mEMSlKMiH««l(c»ME#£«S«t^Ai$ 

[»*«3 4] W*B2 1 fc&^T. ffEJB 1 
PJTCfcD. ffifiam2^m^«N}gT*-5CltS-^mi 

[»*«3 5] M«qf2 ncisuT. SaESS:©^^'; 
-t^W-tn^tltt, 1«©M I S FETt 1<B©+^^ 

CI»*J13 6] tt»©7-H»t«»©5*-^«©SJ^ 
»'»W6nfctt»©^q&UtJPt. 

HaElfi&©7 J -^^©^-^nic^ij;LT^:tte.n, 32 

M^atltNi«DSlMI S FET*f;&tf3£MiS£-&2 
nfcP§0^2MI S FET*f€:#tJlfi85c©-fe>X7> 
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mZmm.<D-ty7>T>Zf<DmiM I SFETMOV-X 

K#ai;:»ttsftfc« 1 *iv-x*4, 

tijfE*g£fe©-fe>X:r>:/©ft 2M I SFET*f©V-X 

K#afc*ttanfcft2#av-x»t, 

IffiEft 1 #SV-X«£Sil 1 «ft4:OM»cKW6*i&JB 
1 

ME*2#av-;*ISi:»2«ffl^©Mfc«!tt5ft;fcft 
2K»^Rfc*«*.. 

iWIESft 1 Rtffg 2 BM^gttt. ft 1 ftff =E- h*tS2ft 

flftEftlMb^Sttt. MfEft lfW^-KK^TlnrfB 
ft 1 ft&tMffSft 1 «1V-7*S* 1 -r >tf-y>x 
**oT«tL. ME»2»fl^-KK*V>Ti»E»l 

tffi ^meft i *iv-x«swb* i -y > t?-y>x 

meft 2 KSb^e«. MiBftiibfp^:— hk:*v>tiwe 
»2«fiti»iH»2*ay-x«i*»3-f >e-y>x 

St>oT»«L, lfflE»2»fl^E-HK*lvriME»2 

t ffiGft 2 #® v-^**iW[Bft 3 -r > e-y >x 

«k 0 *>:*:£&ft 4 tr-y >x £ t> o xsa u 

WEIROt >X 7 > -Jmifo-t -5 ^ * U -fe JP*» 6 ©fll 
^fc^v^Lfcttttfcfc^T. tftfE1«$:©-tr>X7>:7° 
fc«En*«8Ktt. ft2*-r i ©*£©*d<lWiEftl : &- 

«, t&fEftlMI S F E Ttt<D/1y t7 ¥— h CMEft 1 

Si»E»i;fttf»2i!if1^-HT«*&TS^»i. sate 
mi MI SFET#©/ty^y-ht«||E»2*|fl:4:« 
L J; 0 *>4S<ri«ffi©ft 2 SlltrEft 

i ft 2 wflst- KTftie-rs^at t*t«. ctt 

[»*3|t3 8] »«fl3 6fc*W, ftl&tfft2MI 
SFET#Ol«Hltett, WE«2»fP : E— HO» 
-&©2r;ft«lMEft 1 ftfls^E- H ©Jf^rJ; 0 < $n-s 

[i*«3 9] W#*3 6K*S^T. ffiEftlBA^gk 

BiHtEft i *av-x«tittEft i tttoiwtitjiitK 

W 6 ft*: Sit 1 X -f y iSt/1 2 X-f y ? 

ffllEft 1 X-T -v^ttHfffBSg 1 HO*^»ca*5W©i» 

(WEftlX-f -v^©n>yi7y>xtt, WEft2^-fy 
#SB. 
[0 0 0 1] 

U »K*©Sioa»*ilifl:Ht5»»l:Ht 
a. 



[0 0 0 2] 

[ft*©£05] iOWlBW^BBSnsXltto'JxhJi 
«T©a0T»O. XKCtlttJWWStioTT* 

iltiti. Kitl] : <#BS¥6- 3 0 9 8 7 2 *§£?8 
<»i6*IB»flFKH. USP 5,412,605^**) , K 
«2] :iHLS I *=ED PP. 161-167. #jg?»l§#, 8 
JS6g, 1 9 9 4«P1 1 5 0«lK58ff. K8Jt3]:T. 
Yamada et al., ISSCC91 Dig. Tech. Papers, pp. 108-1 
09, 1991, KSt 4] : H. Hidaka et al., IEEE Journ 
al of Solid State Circuit, Vol.27, No. 7, (1992), 
pp. 1020-1027, Kit5] : «r8BBS6 3-2 1 1 9 1^ 
Kit 6] : Eto et al., ISSCC98 Dig. Tech. P 
apers, pp. 82-83, 1998. 

[0003] Kiti]»rtt, dramc^t. mmm 

tttb. t>^7>^OBBffl«l:t5l>TCMOSt>X 
7>^©V-xy- FCaHMftitMlttfiE <09*.«GN 

D) itJfc^&Sffi (^JA«GND«kO®tiftmJE) £EP 

ip-r*a«3fi*E**n*. i«w&f7h 

[0 0 0 4] Ri2]li^ 1-£yi/7>jfJ*7#±X 
^t'J (DRAM) K-O^T^lCfBttSftfcfc©-?* 
0, -e©161~167H'C ! « r-fe>XJSlHlgSj ibt^t'J 

-tr j^e. ©«4Mt-f§- igitig-r -a fc» © msg \z-z> ^xmm. 

tt^5. 4#iC163~164K^« l"(2)mi5it#«9EHz>X 
7>ZfmWll tLT, 8tCt>X7 >^COKjf|gilj© 
3&J*£B«J-r*. -fc>X 7 >:/©«»«©««* 

BE (^-y«S©«i»iieajEt^bli«ffi) £*>y->^ 
«E*T«I&U »«WfcE«*tlfcB»fflMOSFE 
T (^J^.«4f@©-fe>XT>7 p ICO^ lfiOIBfflMO 
SFET) &^UT*«C©-fe>X7>7 r *B»-r*i:lr» 
5t>©T"&3. &£KitK3]&tfKiS*4]«, Kltt 2] 
4«T±E©a«©l!CfFi:LT§lffl*nTH*XitT* 
5. 
[0 0 0 5] 

ffi*MT'Wjf^^-&^:^ft«^ 5ft:l^tiOD R AM(C 

(C$fe5i-pTD R AMlC*5lt-5ir >X T >^i:-?-©^--A* 

- K^-r^ttftlUKcaftWXtEBOjfitfcotsTttlitU 

[0 0 0 6] H2 5tt. *II:MoTiMLfct-A 

- K^-f ^IKftIsIg§^«FODRAM©lHlSSOS^^^b 

Acfc©-eab-5o ^©ESgte. "h" 

miE (VDL) J;Ofc:fc£&ttJEVDH£fij;BLTP<!l 

n^E>y— x*sc sp^t-n- K^-ry-r-sfew-cfe 

XH©— Sgt^tt&ftfc l-o©PMOS h7>y^Q 
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DPlS^bT. CS PCD— S8ri>S;f-/1— K5-f ^« 
'COi^fCC S P©— S$K:*-A*- Yv^-Jm 
[0 0 0 7] 02 6 1;:, 0 2 5C0-fe>X7>y®jf^WfC0 

^>y-Xigg!fcWDL/2tc:/U^-v£ftTUa*> 

*t&o»av-^«cs PtevDH©«»a*ifc»d 

fc, VDHOMy-HK^l/TSAniJJtfejfiit* 

o. sAi#»"b3S*t&-5. qdp i swaraMiw 

HI'S*- A-K7-f»1Todll t*-** "H" 
l^JHffl**VD L STigiS*^ VD L £j@*.££^«fc •SIS 

[0 0 0 8] 02 6 (a) tt-fe>* F5-f /tOifiiWP'B 
SAnTTo d teOkMik lsft$kc3~C$> 0 » *fc0 2 6 

(b) tta«IHI-6SAlTTodS«a<kbfc»-&few 
"T. 02 6 (a) K^TJ:5K:ifi*rcS3gfl;-ra£1r> 

x sj m © n ^ > y — x asa* ■=> # s a tr sftn a «»s tc «t 0 

nqE>y-X«ttt*flE*T!S«iBc*. a«|"C 

tt. (CSP (1) ) fllft'S&J^afltlCOF 

^. -*-JEct>%5*-^«l (Dl t, Dl b) (SfiaUf^^ 
&*. i£tc, 026 (b) 3^ (SA 

1) T«»<lsLfc»£. ifiSSITte, :*-A*-F5-f :/© 

^>V-*«©ffiiafc:J;a*mBrR::J;0, t>X7> 
J: r3T-fe>xaflE*»<aT^fc0 

io-r a ^ t a«*8i«9i#«f \ z «* -o xw 6 a» k * n&. 

[0 0 0 9] -J, KS«2]~Kijt4]fCtt-tr>X7> 
[0 0 10] BP^, *S^^C0a_WCD— Ptt, ©*— A* 

- k 5 -r ^©i^©«gc©-t: >*y> ^m<Dmm<o^m— 
&a. 

[0011] 

[l$^£8¥ft-r£fcJ6©^©] *«»W©««W*^S1; 
lS«T©M<9TS-5<, ^--A*- K7-f yffl©BEftX--f •> 

7/H©^®^-* <v^^ir>X7>7 p ^J©-!SS{C*>t 1 LT 
Rita. t-/t-H7"f^tffiH, ■JivS'jLttWKE 

A-ffliJ*p^7ffl4©ffi!ftX-f y?-S:l^i;^«JK©M I SF 



9 h®«*/Jv£ HK, t>X7> 

ytCL^V^ffiSm©(£ViM I SFETSffiUtS^l: 

-tr>xr>7 p ©&ay-*/-H©tt&£fW'# 
tSiS^. ett^L-fe^©-lr>7.7>7 p ©*ily- 

a. 

[0 0 12] 

«ffcttK*tlfe^*«. &AOCMOS (ffiffiiB 

Mosh7>^x^) ^©*ttiggsawtr«fcoT. ¥#s 
ix'jn >© j; 5& i m<D*m&&m-uzmi$.-zti2>. 

MO SFET (Metal Oxide Semiconductor Field Effec 
t Transistor) ©|HlKBa^tt^SOttfcl^fc©«N«* 
MOSFET (NMOS) £EP£^tt>fcP^M 
OSFET (PMOS) iKgiJ^na. HTMOSFE 
T£B¥^fc*k:fBB&flSbTMOS tP?^C t fcTa. 

tiaiRT«^£<MI SFET (Metal Insulator Semicon 
ductor Field Effect Transistor)^©— jKW&F E T 

*/B^fciaBK:aji;£ft*. 
[o o i 3] <mmmi>mnz. ^ts»^«'j 

Ot^ : &U7K SMA©i¥Jffl^^-r. C©SIJg^J 
tt, -t>X7>7 p ©Pffl'J<hNfliJ©y-7.y — H©5^M- 

ffi'j * ti n$igB \z a- h 5 -f y-r a imss * ^ l fc t> © 
T&a. p#j^av-x^c s p*ffi»j-ra^-— a— h 

7fQDP 1 ^t>X7>yi«tSA 
ArtK#«LTffiHLT^a©#1#8m&a. ejicob* 
«IA:ieqBIC»aj)lt(C. 02 2, @2 3^T, *S© 

jtafefras 1 [gss©^ :: £Ugg©4'-e©^«i^fi:a 
o'it$*-ri5iB^f a. 

[ooi4] 02 2ic> *^0j^3ifli^na>'>i7P 

tXDRAM (SDRAM) ©^ftr^D y 9 Sr^T. =& 
TGI:A**ft5lfimflfl:l4, ^D-y^ff 

■^clk©^^ = >yT*A*$na, ^y^a*?«^/cs, 
5-f F-f *-7;Mf*f/wE7&<&a. cne. 
na. ^Dy^-f^-^Mi-ifCKEte. ^Dy^fB-^© 

Wja^Sr^Ta. S^c. AtB*VXi7{f-^DQM«. 

(DQO, . . . DQn) i»5AHi***l«r-i'* 

•77.^-rafe«)(CT : -^Ai±s^A*>y7T i/obsmd 
Tafc*©{i^T$>a„ 

[0 0 15] SDRAMT-H 7FI/XAM? (AO. 
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Al, ... An)^e>D^7Kl/X^*^ATHl/X^^ 
H 7 7 X AB ICAASn&n'JJ F l/7lt D 

AT HU^*7^7 Fl/^77YABI:AA*tl 

net. SDRAMf4a«A>d77KU^T»3t*tl*«* 

tl^^^'JJWMAO (BANKO) 

[0 0 16] 0 2 2TSLfcSDRAM<8«JEE5B£[3tt 

«\ VSS (0 V) £S*P<!=LTVCC (2. 5 V) ifi 

©Sf^rtffiWHtt* VPP (3. OV) a&o, — 

ftlHll»®JC«Ji&*nS. VDH (2. 5V = VCC) 
tt, XAB, YAB, I OB, X - D E Cm<OWi£mf& 
0»fP«iE"e»*. VDL (1. 5V) tVDBH (0 
V = VSS) ftiStSr-^WO'JXhTittSft 
5£U "fe>X7>^C«J&*tlS«ffi-T?*S. VDL 

ffl^r-^^t:M$n§VDL/2 (0. 7 5 
V) *k VDL^^M^W. VDL/2H,^ ; EU 

t;i/®^i/- htttv p L t lt feffl^ 

VBB (-0. 7 5V) «U NMOStDA*-/^y— h£r 

[0017] H2 3H B2 2(D^ ; E:'JTl/-rMA0C0 
iJ^Xtt^ElSnftit^^UTKSMAll-SM 

»ji7— k»*sc*»oma o <D—m\z\t*^ >y— h 

K5-<A5!IMWDd*IBBSn^. MWD KSUftSft*;* 
-f >7— FIBttWR^U-y^^EUyU-Y Wx.tfSMA 
11-SMAnlO^faK) IC^oT*fe^^cfc5tC±S^ 

1K« (YS») ^^^ity^tUTlz-f (#J*_tfS 
MAlDi-SMAll(D^[S]tC) tCffioTSfc^Scfc^KlS 

it?>n^)ftiYf3-^s#ie,n§, 023 

(DMA 0 rtTSMAll--SMAlin©£*t*Sa^tt-y-y 

EAtSSMREAr^Sni), LEAiREA 
tt, SAAMXA^TWL/:t)©T*l)o CtKi 



[0 0 1 8] H2 3©a*HK«-Tck3fc, lfflOU"^ 
«'J7M ©WflBHU /^EU^HWMCA, ir>X 
7>y®«SAA, *y7-HH?<;t*«SWDA, 
RO^DXXU 7XAK##J£*lSo EltbTH 4 
ft»OMCAO-^©ft*#tt5*I CDfflchfg2£>jS 
!^*5tf, SAAtt*©»l<7)fflfc»r?Tl8t*Snfc 
«*»<D««T?*0, SWDAtt-tOJB2<Oifl^»^T 
K**Sftifcfi:fr^©ffl«ifcSo ^fcXAH ^lcom 
i: » 2 CD ffl **#-T * « £ S A A t. S WD A \z o T ffi 

[0 0 19] 81H 02 3Offi*0T^£n^1t:/;* 

CArtT, 7 s — ^«J*D It, Dlb« • «Dnt, D 

nbH *^Uir;i/7l/^MCAIC:fe^T^cD7-F 

u*;uMc#ssttsn*. mch ^-^twa-rs 1 

[0 0 2 0] U-y^-KK5</t««SWDA^»4, ± 

^^7 - k K7< wd^kw ens. -tf^-F 
5 -r a f x d coani^ i (Dmmft \z & *y mmt £ n 

S„ FXDte, j7P7X'J7XArtl:Rtt6n5*«Bl 
T?tt#l»Lfc. Pgl7-Hi^T1^<7-Fyt> 
h^S:*afl|-rS«'&^tt, SWDAftKtaltT^-F 
K9^Afc^T±Sfc»W6n&AL«©*JR-C»J« 

[0 0 2 1] EtT, ir>7;T>ym^SAA08aH^tC^ 
So SAAWtlt ^-^^*f(7)-*f (Dlt, Dl 
b) £**j£LT, £*(Dyx7FX<7fSHR, :/U 
ft-?lllBPC, t>X7>ySAL ^J7A^7 
fIOG*iW5>n5. -O^^^Ut^WMCA 
<£^~^:&0$:<hLTte5 1 2»^2 0 4 8*f£SU£ 
LT^So SE^T, SAA^t>X7>7'0ttlT 
«2 5 6*>S 1 0 2 4ffl&e«£fc£. -fe>X7>7 P C0 

X7>ySAl SrfefiiJiq6fi"JO^ ; tU-fe;U««"Xfftffl'r 

tt, *<oy— hWIBfi^SHRLtSHRRttVP P. 
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>JtM«l:7?m5t*i:liSHRL = vpp* 

S^ttVDH, SHRR = VDBHiLTfrifc # ttNM 
O S O L« ^MEtT*Ll:»lS**. PCIJr- 

^*-i?Mm\zummnp c s\z&-?tt-# 

»»i:VDL/2S««t«. *7AX-f7f IOG 
tt, * 7 5 AlRfflf Y S l:«t oT»? 

sftfcx-*«»s#aAm**»i o t , iobtg 

[0 0 2 2] t>X7>7 p SAH 2 fflcDCMO S -f > 
U>f >3&«S^fcS!S6«f'&*nfcPMOS»t, ftfticft 

^^ntNMos^^o PstXNMos*roy— ^ 
x*csNK:*a^»«an*. *»n-K7-f^ 

ttA<flJ©*fltl6artl, VDH OVDL) T&£o 

[0 0 2 3] ir>XT>7 p cOP#Jtr^ViT^, A-ffifl:* 
-A- H7^r^lffiVD H*«j»t*fc»0» 1 

^csptatwbTKfrtsn-s. £©sh«««£p« 

ftlV-^»C S PCBWfcttR©;*^ 7fQDP 1 ifift 
ifl©PMOS^gt^Mtbt^§o — /wfil 

©'JXh7tfiVDLlt SAAftTtti<, ^OXI 
U TXAK^LTIStf btlfcX-f 7fQDP2 KJ; 

0, Piftiy-x»c s p©-^5Mt ^i^tc 

PCfe, jDXXU7XAl:Ktte»nCSPXtfCSN 
(D-a^^yUft-yWc^cOgM^ VDL/2 

[0 0 2 4] -tr>XT>7 p ^NffiiJtC^^TH, D^fillU 
X h 71ffi VD B H*««t *fca6<D* 2 «SSM^N 
fl"J*av— X«CSNi3£5!lfcHtt6tl^ B dc£>|g2m 
««tNWJ*av-XllC SN©IWfctt»CD^-Y y^Q 
DNl^ftLTRtfen*. QDN1I1 im<D±> 
X7>yiCO^ lficONMOSCil^ ±IB<Z)QDP 

[0 0 2 5] SAAW, t>77>^PMOS*tt 
t-A- H 7^f yfflX^f 7 ? MO S Q D P 1 H IfKftiJ 

E*nzs:^P}BSfi(c»fiE$n&*a©Njg9xjurt 

TVDHa^iDSnS. BP "5* uftSOPMOS©;t«; 
£ y- h - A- K 5 -Y 1 * L l/^VDH fc/Vf 



7X£*l£o in^(DPMOSOA*7^y-h«V 
PPl:/H7Xt§ct5l;UTt>^. \°\Wz, ir>x 
7>^NMOS»tQDNl fcP^tr F-tf>^£n 

(p»»«Kit»xjapjBa«K»j«sn 

ft3l!)i;n^) K^afcHJiSSn, 

tt N ffliJS« AW 7 X £ L T V D B H £ tt V B B **EPiJP 

[0 0 2 6] m24\Z, il^tiVDLtVDBH^ 
«ISt5E»*St. VDHtVDBHIt Z.<DM\Z^ 

#WS£tl£o C©EKOtt*|pKOE»tt> fg2#B£)&Jg 
(7J^-^AA1?) E»»M2l:*J5lcSnfct)©t 
^^ytJMB«MCATIt ;*-Y>7— H»MW 
LOMSttSckifc, MWLitffltVDHtVDB 
HS««S-r*iB*a«I8!W6n*. *-f>7— F«MWL 
tt, 0!IAtf4*S*©'7-K«»CO#l*RW*;:4:ft 
»£LT^5. £7c, -tr>X7>^M^S AAtC^VD 

HtVDBHSft«t«E»3j«MWL tiMf-rsid 

KttSn*. £<0M2<BVDHiVDBH©«iKKi»rt* 

±i£L*:ia i (Dm i mKEiR&» 2 tt«e*r?&«. 

[0 0 2 7] — 024 <D*C&tfI<DE«HU M 2 <fc 0 

±io^3#i^i (Aiw e«sbm3 tc^/s^n 

^>fcO-C*>5o ^t'Jt*««MCAStft>X7>^ 
fi«SAAl:$fc#5«k5i:, #7Aa*?»YS**l»W' 

^>n^)o YSI1 ^J^_^4^[C0^-^^^^# l#IStt 
Sn5. ^bT, YS<ora**l'5ct3lC, YSicMfirb 
TVDHiVDBHSft«nE»3JW&n5. M2 
tM3 OVDH-^VD BH<D«»EiRtt*©^fc43l^ 
T, M2(hM3^^ajl/-*-Jl/3>?^MH2 

K:ctD»i«ati*. R±o^M-r^M2<hM3comaggs 

[0 0 2 8] EI2fC, El 1 ^Ity^^rU 7H <DW]i^^ 
-f^>^£^To SDRAMTIlD')7>f>{^7> 
K**A*£ft*£:. ^OA>:?0D#5£cD;W >7- K 

2<£>&JE2te, P57*r^^7>H*&^Jft-y 
nv> K**8A*n*£-T?<Dig 1 ©f^ ; £iJ7K© 

[0029] T-^*fttf*av-x»oyuft-y 
pcs o ^-^ttR^a y-x* 

©<OVDL/2:/y^*-^£#ih», «»7-K«0 
5 % 1 ^9 - HHWL^I^StlVWL l/^ <a«tt 
vwl = vss) *5Vppi:45. -tniciOIR* 
ftft^t'JtMCCNMOS h7>vX^©y-H: 
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i^ntt^r-^HD it, • • • d n t \zwt&m2 

±Jl<DT—?tf "H" (DmzVt* D 1 t^Dlb 

ut;i/MCot;i/*t/^'>^i: "h" <z>x— ^**»#& 

itlT^fe^'&^ffl^LTV^o &]/*VV "L" #121* 

[0 0 3 0] -tr;i/^-^^^:lcM^fc^nfc^C0, -fc 

V D B H*> S V D L £JLb<B U^)V\Z LT Q D N ftfgttft; 
U CSN*VDL/2*5VDBHI:BBSt5. £ 

ti t mm$> z> vM4««a»a»iinT» i co p v 

-XBftHUMf »S P 1 SVDHH±OI/^;k m*. 
BVPP*6VSSl:t5^itQDP 1 SrSttftU 
C S PftVDL/27^£VDHKlEffij£-£3o :0<h 
HI, H2T»iELfcJ;5l:VDHtt/y'>attt 

■ Sftfc^-f ^?QD P 1 S^LTJtte* tlS. £<Ofc 
», SA l^SSAn**— ^FtcHSig^-f 5 >^Tf£tt 
S A 1 * 6 S A n S t- A- H 7 < 

*&, MV-XiCSP 
R«CSN<0!BEigOB»3&**asn*. Sfc, 
F^-f ^BftfckO, SA^PMOSh7>yX^OV 
— X • F >Pfl«EEX«y— F • V-XKllEliVD 

[0 0 3 1] t >77 >^©*-;i- H 7^f y»WH» 
7*— £rtt*U^;PMT»3>D l to*fi^4l:»7l/ 
Tl^&^iK^T, ^CO^— ^»C!)iffi*«VDL0i5ftl: 
^^^TOWTp 1 KK5££il£o t-A-H7<^ 

ri3W»*«*«0^6a*b^. Tp 1 ©SBMeDlB 
ffl»fc:S P 1 **vs Sji^VDH^^Jk #J*.fcf 
vpptsftfca, I2 0Pi«iy-xi»Wi»f 

SP2^VDHBl±^l/^k WifJVPPi^VSS 
KKStlSCtTQDP 2^fi14ft^nc S PftVDL 

[0 0 3 2] yj^^-vr3^>F^A^fc«^®j 

PP^5VWLI:a5. SNftVDLfclx<te 
VPPA^VDBHI:L, CSN6VDBH^e>fflt)« 
"To f5t^(t]R#^S P 2ftVS S*>£VP PlCb, 

CSPtVDL*5fflt)it. Oflt^nfcC 
SN, CS PXC^^— ^»**D It, Dlb, • • • D 
nt, D n b l^U f t-y1!i9(I^P C S C«t 0 VD 
L/2 K^U^ — vStt*. 

[0 0 3 3] «±, **Jfi0U^J;oT»6*l*S6!l*tttt 



ktojIot**. (1) n— F5< yRf^^-r 

F ^< ^fflllVD Hj&> b x-^^^^ES 

yfQDPl*5«*7J*Sft», ^coir>XT>7 p 
XIX, *an^E>y— x»CS P©— «^©tt»Ejfe*a* 
Mtt^JT, S A 1 ^ f> S A n (D Vif no S A C^^Tfe 
A— F^-f ^<0«JE (VDH) T*— /1-F 

9-ry*ff5 2ita«^ri6ta:-5. (2) a-H5< 

:/JHIW©K5£tt, QDP loy-Ffi^SP H:i5S 
tt*fcSft*l$MTK5fe"CS, SAltSAnt*L<f 

i»m©jaifi«iis*/hs<-rac:i««T«*. (3) x 

VD B Hffl^^ftf f gj^^ ^SBB^n 
fcQDNT-€-n-?nTU<-b^u/'>J-«iBVDBHfc8lt 

[0 0 3 4] «, *ggJ60»U;:i5l>T, QDP1SMD 
P2 0^W-*, *NiSKNMOSh7>y7 

iil:t5Ct*«jjJS7?*5. QDP1S^QDP2^ 
NMO S fc Lfc*§£r Icte, MttWH^^T^" h 

• V-XPfl«ffi**A«ffi£j&:*fc*, VDH, VDL* 
6CS P^OU-^««fefi«T#Sj«fc:*JjflC3&«*a. 

[0 0 3 5] Sfc, t>77>^lffl 
7fMOSQDP liQDNl* 1 fOSEBT 
^^tttfc^ ir>XT>^2{@, 4i@, 8ffl£o 
S, QDP 1 tQDN 1 S lfiEtt*«k5l:«*LT 
*>&^. £&, X<yfMOSQDPl*QDNlB, 

■fe >x y >7 p oD36^f^]T^-v *lt*Ji ft 

MOStLTMlTfeJ;^ *H»W©1#a«, SA 
A«««f3»* LfcX-Y yfMOS F ^-T ^ 

k/b v>s <t t<& o c e» ttw*^ < ^ *;mb ft ft 

[0 0 3 6] <nMM2>^mm2<D-£>XT>~7<Dm 
^m3\Z^ 0 *H*3tt, -tr>XT>yco^S^ft^ 

*HjSfifi»Jtt, H 1 CDPfl"J«:tt<7)*-A*- 

J5£T<&3<, HI tSXt^Ott, ^DXXU7XAftt:N 
«*!V-7iBC SN£0- S8£**Jge>X-f yfQDN 
2fti£JnU QDN2S^LtT-^»OD'JfflUXh 
JlfiVD B H (il^VSS) *EPJP"TSJ:5JCbfc^ 
T££o Sfc, ^ 7 y atttiSSit^V D B HTIi* 
< -^nJ: 0 fe<£^«EEVD B L SrNfflO©^-A— F 

7?QDN 1 Sr^L/TNfi!lnt>y— ^«tC««-rSct 
^^bfco Nffly*3iV-X*fiSVDBLT?5j-»-A- F5 



(ID 



$£BB 2 000-243085 



MOSMSMDN 1 <Drty&¥- hl$'Ptz< tfcVD 
B L Sfctt*ftKT<0«ffilcrW £ J; 5 KTS. 

^tl^nVD LtVDBHICftO, a-t <M£ d sao® 
H7^y*tt3J**tHFftVDH OVDL) <h 
VDBL « VD B H) 
[0 0 3 7] H4KH3©»fPift»t*-r. *JMU 1 £ 

[tnt^^^U-tr;UMCOir;i^^^Av^tc m h" c/)^— 

' £fc<k0£i;fcSN 1 iSN2<3D«lBl:*-& 0 
[0 0 3 8] -fe^^-^^^^^^^^nD 1 tffiD 
1 b£9 1 0 0mVigig^l/^H:^o^, SN1 
*«VDBL*5VDL'bl<BVPP U^Jl\zmt U 

TS P l^VPP^SVS SK^ftLQDP 1 
•T^o ^nftctoT, CSNBVDL/2*5VDBL 
JCjg^U CSPI4VDL/2*5VDHi:a»t-5. 
CSN, CSP^VDBL, VDHtCM$£L5£#>£<h, 
r-i'SSDlt, Dlbi:8a»SilTV>5SAH4ffi 

ttfbsn, x-^«wa)«/jN«ffiiSttii«sn*. ceo 

VDL<k (vdh-vdbl) -rflHifts 

nz>fc#>, SAi^Mt§NMossr;pMOSh7 

* mf& ls*VVW<D V D B L ^<Dif«at35£ tc^ T L 
Tl^&^tRffi* ^WJcttVDBHJ: Ofi^U^fctt 
6tt^ttlB*T(0«rKITn lOWTffittftSW. mitt 
CQDP 1 ttx— ^»SU^;i/flll©VDH'\Olflfi*^ 

S4»tt, SPL SN 1 JwiOfrtons, Hlfiffillira 
m\Z, SAnfc:m*5:*-—A--F5*f yjHIBttSA 1 <h 
*L<ffiU^;MftW*Tn IK, SSU^;MM**Tp lfctt 

Anfcifi^QDN 1 &<fctfQDP 1 l:±otMSft5 

fc«>, sa i tmi><{&i"oismtfvDBL\z, mu^ 

;HB'J*« V D H ICfS:^ £ ft5 • 

[0 0 3 9] *-A-F7-fyB(«7I, SN2£V 
DBL^^VDLt)L< &4V PPH bT, CSNSVD 
BHl:RSt5. SN2<0flH4ft^-f 5 >£ffci, QDN 
1 tQDN 2^|HlP#t3ffitt>ft^n, VDBLiVDBH 

Z>o -ttlJCckOx— ^»flSU^;Hft«D 1 bliVDBHl: 

«»£n& 0 £fc, sP2*vppi^vssi:ts^ 

tt, C S PttVDL»w»3£*tlS. SP2CDf£tt>fb^ 



VDHtVDL^CS PSiCT^SC t*^^J: 

tttVDLI:ffi}#$n^o ««fc7-H«*a%TH p y 

[0 0 4 0] *l««2©»JjSitt£tT©a0T*5, 
(1) 3*E«S«1 ^-^IftKU^HWO*-^ 

a- h 5-f v«ffit*-A- h ^< yfflm*Kft-r* c 

i*5o (2) S6K**JS«T»4*««lfc»LT, x 

—^«<eu^jmm *>:*-- a— k ^-r y-r^> d t\Z <fc 0 , 

3o ^©fiU^ffliJ*— A-F^^^cofvflD^J; 

milt**. (3) t'-^imsi^mh©*--/*- 

K9-f ^fcO^Tfe, *RSlLfcQDNli7H± 

* y ^o.«iEBB»^J:-3T-b>^flSO-fe>^ H5< A*& 

fW&SAl • • • S AnT*j!tfMf-^SN 1 T~mfe£ft 

S*l6*/h*<-r5C:i:3WT€rS 0 (4) **««fc*5tt 
S^^OifJPtt, ^DXXUJCO HBOMOS^JfiJDT 

[0 0 4 1] <^««3>*l;, *JS^J3OM^*0 5 
fccfcDKWT*. **««HH3 0JE»«-C»oT, H 

3-C\*i? □7XU7XA^CI*LTEiLT^fc'JX 
h7ffl©X<^fQDP2iQDN2S, t>X7>^ 

««s AA£#«bTK«Lfc;i£T*3. qdp2^ 

QDN2©ME1S^VDL, VDBLO/^r/^ 

[0 0 4 2] *Jfi«3OfiJja»4£4Toa0T»*. 

X^*^T#^o (2) -T^TCDS AK&l^T^L^ 
-/X- H 5-f A- H 5-f ^«8W*»S-C 

aifi«iSE*/h* <-r-6di3&«Tfs*. (3) ^ss^j 

*»B2«2nfcQDN2&tfQDP 2fcJtO* CSNR 
^CSP^C!)«8tllitit»tt4Ct39«"T?**. (4) -fe 
>X H7^/t*ttt>X7>^HEaiT^5fc 
«>. t>^7>^©K7'?h*^»l:&5MA* 

[0043] <mmm4>m7\zmmm4$:^~? . z.<d 

PfiiJtNfflijO^-A- K7^^ffl©X< 7?MOS6t 
^TH-<0*tttOh7>^^, [SDTteNMO S h7 



^T&£ 0 Pffi'JCDX-f ^ffcNMOS <hb*rfc#K PfiiJ 
cONMOStCcfc^SJBE Hayy^ESif ^fc^T&^o 

£«> d£>^E#JTtt, 4ecD-tr>X7>yi3^€- lfl 
©Pffl'J*— /t— F^^^fflX-T yfMOS QDP 1 

DNl#t>77>^fi«SAAfil:ElSn5. QD 

NliQDPloy-Mt 

AE 1 fc*»fcSa*Stl*. /W«fcP^«0*- 
H5^y«fiVDHtVDBLttffiO*l(SWt^» 

DLiVDBHCOMIt H3<OI3BStH«^, ^PX 
xU7XAfc* + Wfcffi«£*lfcQDP 2, Q D N 2 lc 

[0 0 4 4] H 1 2 fc, *«^^H^T^ir>XT>y 
<Z>¥ffiWf 7^ h^to 012 (a) fctt* 4^0^ 

C*iNH Ml) th7>yX^^»ha^-W 
IS (FG) , J£i6:Jf> NWELO*St. SANI1SA 
(?)NMOSh7>yX^S»^^L^ SAPBPMOS 
h^>^X^a$»^^-To QDNL QDPlttSAN 
t S APOPfl^y— h*— M(cE«$n*:NMOS-e« 
fife^n^o — MKKK^fcNMOSSSfSlCQDN 1 
tQDP 1 l:ffl0 3TTM^t**Wat*5. CCDgS 

BtZcto, «ima s a e i # i snu< 7 

9M8[*«fi»an5. H^OKT'Jhtll QD 
N 1 LQDP 1 <0»ttS ANtS APOmt4aOT- 

l^r>K«"rs«fc'5K:bTt>fi^. QDN 
1, QDP 1 CDt>77>^T^)fiiBS AN, SA 
POM*** P«tNl0M^ly-Xt©ffi«M 

[0045] 812 (b) »4, 012 (a) tH— 

(**;i/2 M2) £i£iPbfci?>X7>y<£¥®W 
7^7hT*£. M2tCtt, P<PJJP ; £>V-X^C S P, 
VDBL««S«iEiBVDBL, VDHtt*&«iE» VD 

h, ar/NflS3t>y-x»csN3&*«KSBii*tL*. 

cin6 4<Ei^@E^tt, tifnfct>x7>^j*3it 
*r&] (»7-H*»©ffiSE*iPit*b^) tc^ffi-r^o ceo 

4. JKOa^tt, 0 7<7)lolg§a<h— &bT^D, COS 

ft-egl7a)iHi8SBltt, SfrW&WT'^ hSfffiws^b 



(12) #12 000-2430 8 5 

[0 0 4 6] EI12tr^Lfc, QDPliQDNlOf 

**;H6S:*b<-r£ (BU^XONMOSitS) 
C£T*&£o cntCctO, t>X7>^OSANW 
■ SAP£DfcifeK;*>T*«k5fcttS. ^Dt7«?)^ 
%\Z&Z> V t *»3^P MO S fcJtfcbT/h* fcNMO S 
T*J« £tlfz SAN T«/h«flEI6 * MK>if 

QDP 1 <hQDN 1 Bit>l:NMO ST*0, 
BUPBOx;^ (£©*M«TttPffl*«tt») 

«rit<*n, -t©pjB^^x;i/tt«4£«ffi*« (^ja«co 

»i|TBVDBL) 3&tRPlD*tlS, 

EPiQ-T^^OQDP l<0*38««»«/fc*#3ia6«/t>f7 
X3&*EPinStU QDP10B5^QDNliDt>lS^ 

QDNl^LWat), S AN^SlOtCiKKi^ii 

[0 0 4 7] 013tC, B12±(0A-A' PflO»fS0 
£^-To H14 (a) , (b) \Z, B-B* MX 

tTSGI (Shallow Groove Isolat ion) teififKB (0 

*n+, p+) »m-r<5&»o**»T, &mzM&2 

&, CNTtt*^;H (HtMl) £ffiifi:Jf t>b< teF 
Gi:3£:Ofc«><Z>rJ>i^ hTjN— TH1, T 
H2Bfn-?tlMl-^?;i/2 (H + M2) WJ* M2- 
(H + M3) H ,!: 3 h*-;i/-e 
$>Z>o Eil 4 (a) tr^-Tct^tr, CSN<hQDNlCE> 

^«k5l:CSNiQDNl©HK>OWtt, 
»^tlTBMlTWt^^BS§o M3 
T*l*Lfca*tt, SANSifil!t52^C!)NMOS 
©V-^iQDNlOHH >RB<0i£St L < 
■5KBBfltb&fc«>T*£ 0 SAN«t^20©NM 
O StDV-XWSLiflm b < J; o lljAtl P + fetttt 
-rSckifcbT^So Ctl^tCiO S AN*i*t5 2 
O^ONMOS^7>A*7>X^ue,&^J;5l/'1'7 

# h±©x*d^nrvis. c s n t c s p tt-tn-en 

SAN<tSAP(?)±©M2(:Ei$ftTV^o 2000 
NMOS^V-^IrHSIJc, Ell 4 (b) tc^-Tct^t^ 
CSPtQDPl^y-7 (QDPlA<NMOS©fcft 

SAP^fMt§2^^©PMOS^V-X^QDP 1 ' 

<z> v — x t o rat) ±a? b & Co t Ritu a* * nt ^ 

[0 0 4 8] *SS^j4C0ftft^EI8C0K^I«I^ffi^Tlffi 



(13) 



2000-243085 



SAElSVDBLi^VPPWS. QDN 1, QD 
P 1 Mt$^nTCSNftVDL/2A^VDBL^ 
m&ls\*V&* CSPHVDL/24^VDHl:S»b 
ttUa&S. QDPl^QDNl^l^l-Oftffig 
g:©NMOS F7>^X*T«jaLfc«^TfeQDP 1 
©L*^fi«fl£V t BQDN 1C0V tct0fcSfi/H7 

**jfcfc:K»Sft-5. QDNlRtfQDPUt i&ftKx 

lfJPSrK<rfcii)tC, 5 s — ^*OiSU^;HBiJ*<VDBH£t 

np©M«:tfSAEll:<kDffittftSns. SAnl:* 
^WlWtt, y-h^SAE IT* 
S5fc»SAlt«L<&0Tnpi:a-6, S 
AE1J4VPP^6VDBLIC340, t-A-H5-fy 
»ff**»7-r*. SAEl35«VDBLi:^fci^ 
JC, SN2&VDBL*^VDLfeL<liVPPLTQ 
DN 2 ^fStt>fb"r^>o ^ntCcfcOCSN^VDBHtZL 
T> r-*«fi^HBT*5D 1 bSVDBHI:UX 
h7*T£o ElfilfcS AE l^VDBLH^-^^ SP 
2*VPP*>SVS SfcLTQDP2*Sttffc-rS. * 
ftl:±t)CSP*VDLl:tT, ^ ^*M5Ix^;HWT 
*«D1 t*VDLl:'J^h7tS. Sffefc, "7— F» 

[0 0 4 9] *lllfi«U©*iJjflttt£tT<O3I0"e*S B 
(1) U^rT^hJbT* QDPl^NMOSh7>yX 
^TiJSt^utT, QDNli:QDPl^t>X7> 
:7rtT?-MfcK«U *©y-b«Hfl^SQDNlt 

MOS, PMOS£SB«T*»^£Jfc^TNMOS, P 

T^i^T^. (2) CSN, CSPcDfM 

ttW«#ffl<0HIiSS«6-rc:t* t T#«. (3) Q 
DPliQDNl ^ifefCNMOS <!: LTH U«JETA 

&B*<&SAE l**A#2*l&£#, QDPU^fcQD 

V ta»^PMOSJCjt«UT/jN$JiNMOS b^>V 

flE©A^iS»Jf«3&«T#*. (4) QDPl£NMOS 
h5>i?X^T«*-rsCtJC«t 0, SAEl^VDB 

LCDBS^HQDP i ©y- h v— xramffi**A«jEK& 

QDP l#ettttl8fc43tt*VDH*6VDL 
/2^©U-^««*«I«|-r*C:i:3&«"C*«. (5) |H 
fi«H*6 3tB«t, "T^TOS AIC^b^^--A*" 



[0 0 5 0] ft, **iMM4, PMfttfNfttoPB*** 

^T, VDBLO«iEIH»*D»>U^JKDU^ F7®& 
T?*5VDBHI:ttl«A^. Cm:«tDVDBL4« 

[0 0 5 1] DRAM(DCMOSt>^7>^l: 

A-f U^;i/to^7ix^;K7)Ux h7«JE*««&-rs&» 

fc, p#it>NMOS«ffl^««rte#:ttKllR5]KE 

^ttajE^maimjEv cetera #3«otct, pah©* 

gilS-a-, r-^SO/W U^JKOU Z H7tttSVC 
C-V t £«TStt£;fc»©«JfcT»D, *«i»4B» 
Ktt5]T?tt, ■£t>*-*>;W yfMOS<0» 

[0 0 5 2] <HSS#J 5>09 IC^IKM 5 ©BBSS 

OS*NMOSit-5ti i bl:t>^7>y««SAA 

P«fttXNfldO*-A-F5-f ^fflX>f y 
fNMOS QD P 1SMDN 1 HB7 tHCSfl&t 
£n<5o ilttfcJttLT* Wh7ffl©MyfQDP2 
StKQDN2t)ir>X7>ym^F , \I^g2@$n^o QD 
P 2 StKQ D N 2 ©y- F tt*a©SHW« S A E 2 «k 
DIMW^nS, HtCA-fX^P^OU^ N71fiVD 
L, VDBHtg2 4Ti¥a5Ufc^y ^ j.««agiB»C 
cfc0#y&-r&o Q D P 2 IklSQ D N 2 te, 4fflcD-tr>X 

DNliQDPlM, QDN2tQDP2By-hS 
2 5lffi"r*NMOS F^>vX^TfS ANJiJ<h S AP^iJ 

wtc i went-* c t-cifwssft*. 

[0 0 5 3] -tr>X7>^ P <0»^:^--/^-F^< 
7fMOS*'J^h7fflM y?MOS©»©»jSW 

ir>X7>7 P (CO^QD P 1 , QDP2, QDN1, Q 
DN2$ HHT^WlSS-frScfc'SXcSEJBSUTfcA^^ 

?*\Z&r)^\z'i=Tt>nz>tz#>, U7h7fflX<7fW 

5-fyffl^yfQDPL QDNltf>&£, QD P 
2, QDN 2 ^ct 0 fe^< ^i^t)&lWT$>§ 6 
I©Ct^cJ;D-Mf:f^MnH SAAf*)T% ^ 
— A — F5-Y yffl^^f ^^MOSC0n>^^^>X^ 



(14) 



2000-243085 



[0054] ^mMMcowimz-D^xm i o<D&wm& 

fflWRWn. yUft-yWLSAEl^VP 
H«T*<5. QDNiatfQDPltt, ii«ir>XtC<J: 

^a^^Tn ptf>Bfl*:ttS AE 1 £<k!3ffii£ffca;ft 
£ e SAnt45»-B*-yX-H5-YyWIBtt, y- h« 
^■SAEl T^i^fc»SAl i«L<aOTnpta: 
5, -C-©^ SAE2tfVDBL*6VPPl:&D, C 
SN^VDBHH^:^ x-^IWa^^ffiTftSD 1 
b[iVDBHHUXh7^ni)o B«fl:CSPIiVDL 
^-:*Si« U^;H»JT**D 1 tttVDLKU 
Xh7^c SAE2ttHBSfCQbNl<fcQDN2X 
tfQDPltQDP2*«SttftSft, 2«iKVDBL«fc 
VDBHSr/VDHtVDL^CSN, CSP^LT 

coo5 5] ^JftwofiL'StttaToao-efts. 
(i) t>x7>yoi/-i'7'i;hTH t>xp5-f;t 

tfNMOS T*fifc £ 2 ^IJSHM £ & 9 ^SS^J 5^01/ 

H 5 -f / \* £ SES f < ir > X 7 > :/ EJW © 1/ < 

TVhtfi&R\zUZ>. (2) ^©Bu^i/Xtf® 
I/^;KDM^^^-/\ + - H7^f^LT^*«« 2 £it 

4 £|t|^EcT^TOS AK&^T^b^-A*— K 
HSr/h*<"r*^£*<T l €rS. (4) QDPl^QD 

p 2 ^nmo s h 5 >yx^7?idEsnt^5fc», x 

^>AW«lT1iQDP l&tfQDP 2©y-h • V- 
7HtEVGS^VGS<0Vta-5fc»VDHRtfV 
DL^6VDL/2^CDU-^«*3^«IA6tl*. 

[0 0 5 6] flSk -fe>xaaEBfe»J»*»4«^-r**^ V 
DBL=VDBHint, ;MSa<Bfi«ffi@&rt*^i& 

mm tast6^ ; eu7H ±co«»«©Ei»*«#a tc 

[0 0 5 7] Sfc, *-A-H5-fy*iC* 
fflUT^&^>X7/y«C^^T«tt§o 

OSJ*SAPOSS«ffittVDLfCK^UT^S. 

± >X 7 >-?&t\.(DmWr\z1z >X K^-f/W^B 
T*D, f^S^K 7<i? h#S^c&*fijj*SW«* 

[0 0 5 8] 07-11 «-fe>X A*^T 

NMOSh7>yX^TMLT^5^ PMOSh7 



[0 0 5 9] JK±O^Jfifi»JtC45tiT, t>7H7</tR 
tfS A h7>^j^<OV t Km>Ttt, {gVtTfc&V 

7>7 p £Kjf££i*£££^t*£ 0 SiVth7>yX^ 
«*«*TS, J8*«*SMlAS;:ia*TS*. fib, 

jgv t h^>^x^^ffl^fc«-&t-^, «tsb^*589i 

t>7F7-fAl:»Vt h?>^^Sffl 

liS^tirioT, x^>;H«lT0t>x7>7 p i 

[0 0 6 0] SIJfiffi|1^6 5^45^Tffl^TVi-5«ffiH 

OfiiVWL^5VPPif-^»j!SVDBH*^V 
DL&tf3UWir>X/§miKVDBL, VDHM 
«ffiVBB©^c/jNB8«ttVBB = VDBL (-0. 7 5 
V) <VWL = VDBH = VS S (0V) <VDL 
(1. 5 V) <VDH (2. 5 V) <VPP ( 3 V) t 

SRsWtftrr***, VBB<VDBL (-0. 5 V) £ 

•r * t * * u t^si;H7x©a^}fl]i§ c 1 3&« 

T*S3ft;Sia*»S. SSfc, VDH = VPP (3V) £ 
C£**TS£. 

[0 0 6 1] Sfc, liBlEO^tt, R«6]fcjSS 
"7— F»X^>A-f U^;^ft«JET*S 

«*a*±aao*H*tt«fca«-r«»cj4, vbb=v 

D B L = VWL (-0. 75V) <VDBH = VSS 
(0V) <VDL (1. 5V) <VDH = VPP (2. 

2 5V) t~rz> 0 c<o*s:***£rt»«fflu^;n** 

VBB<VDBL<VWLI)L<|j:VBB<VWL<V 
DBL, VBB<VDBL=VWL£VBB£ffi(OmiS 
£S'J £ S«PT;* ^ U -fe;U7 l/-f ©S«A-f 7 XT* £ 
VBB<OX»£Ttf*ltf, *^(0^-^«##te*U:< 

[0 0 6 2] £t±©K^fc*^TVDHfCttnS5«iHV 
[0 0 6 3] <*«S«6>£4±<0*iS«Ttt, *-A- 

H7<^ai:7^tttwbtt&^ nmm&zTtf 
ftm^\z\t, ■b>x7>y©L^^ffl«jEv t sfiw-r 
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